Osteoblasts Regulate Angiogenesis in Response to Mechanical Unloading.
During mechanical unloading, endothelial cells reduce osteogenesis and increase bone resorption. Here we describe the feedback response of endothelial cells to unloaded osteoblasts. Primary endothelial cells, ex vivo mouse aortic rings and chicken egg yolk membranes were incubated with conditioned medium from mouse primary osteoblasts (OB-CM) subjected to unit gravity or simulated microgravity, to assess its effect on angiogenesis. In vivo injection of botulin toxin A (Botox) in the quadriceps and calf muscles of C57BL/6J mice was performed to mimic disuse osteoporosis. Unloaded osteoblasts showed strong upregulation of the pro-angiogenic factor, VEGF, and their conditioned medium increased in vitro endothelial cell viability, Cyclin D1 expression, migration and tube formation, ex vivo endothelial cell sprouting from aortic rings, and in ovo angiogenesis. Treatment with the VEGF blocker, avastin, prevented unloaded OB-CM-mediated in vitro and ex vivo enhancement of angiogenesis. Bone mechanical unloading by Botox treatment, known to reduce bone mass, prompted the overexpression of VEGF in osteoblasts. The cross talk between osteoblasts and endothelial cells plays a pathophysiologic role in the response of the endothelium to unloading during disuse osteoporosis. In this context, VEGF represents a prominent osteoblast factor stimulating angiogenesis.